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(54) Title: PROCESS FOR PRODUCING OPTICALLY ACTIVE 3-HYDROXYPROPIONIC ESTER DERIVATIVE 
(54) §£W<D%&: «^5Stt3-t K P * Zfu tf * >KxX^f;Ug|^(*a)Sitj£ 

(57) Abstract: A process for easily producing from an inexpensive material an optically active 3-hydroxypropionic ester derivative 
useful as an intermediate for medicines. The process, which is for producing an optically active 3-hydroxypropionic ester derivative, 
comprises reacting an inexpensively available acetic ester derivative with a base and a formic ester to convert the acetic ester deriva- 
tive into a 2-formylacetic ester derivative and stereoselectively reducing the formyl group of the derivative with an enzyme source 
having the ability to stereoselectively reduce the formyl group of the derivative. 
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SfcfcJK^ lyffjRK^tfVNn y ; * ^^vi"K^o^itf&: 1 ~ 1 0 

10 p-=fo^y>;;H N p-f TV^^/Ug, m-^ 3, 
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-S^^l*-^ t e r t —^f^jV^=f-;V=^^- f/V^ i?* Y ^rv^^ ^^(0^—^~ 
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SriCfr3S^«J^3S5c*r5SH4S:Wt-5»*ait UTtt, :/ u * / W -fc * ( Bret 
tanomvces) 1, ^Y^T^-f^" ( Candida) J| s y b 3 y # ( Crvptococcus 

10 ) Ms f*s*V X-^'OzX ( Debarvomyces ) I, -tfyt W-f-fe* ( Galactomvces 
) Ms #tf?^T ( Ogataea) I, t°^T ( Pichia) JR S P K ( Rhodotorula 
) Ms ty^PV/faT"^ (Saccharomvcopsis) JR % X y 7*W ^"#7 * (Sp 
oridiobolus) l v ^TKn^n-v-i'-fe;*. ( Sporobolomvces) Ms P b "^W 

(Sterigmatomyces) 1, h/Uy^,^y ( Torulaspora) Ms MJa^^ny ( 

15 Trichosporon ) Ms -Y"v^5*— *r ( Yamadazvma) Ms T $ Vi^ $ — ( Achro 
mobacter) Ms t/UP^t^ ( Cellulomonas) Ms y*tfi/T (Devosia) Ms ^7 

( Hafnia) Ms S^tl'-fesT ( Jensenia) Ms ^ I/^xy ( Klebsiella) Ms 
-fxi^r^^ ( Proteus) Ms uKay^ ( Rhodococcus) Ms i?7^-T ( Serratia 
) Ms ^h7^a^i/f>f ( Cvstofillobasidium) Ms !)^f!)t^ (Wi 

20 lliopsis) Ms tntTT ( Yarrowia ) Ms s^n^T^A ( Microbacterium) 
Ms W^P3J/*^ ( Micrococcus) A^&^S^^&SfftL^IK^A^ 

±IB!NSf8K<£> 5 "Sk iiulBiS (2) ^&fr3SI*te©Jfc;i'^i'£&R3^&ejlJ: 

aa5n-fSflH4Sr^-r5«*agi: UTtt, ^l/^y-^^-fe^ ( Brettanomyces) Ms 
25 ^Y^X^ ( Candida) Ms ^P^fay*^ ( Crvptococcus) Ms X ^ P 

(Debarvomyces) Ms #7:? r*-v(*fe.X ( Galactomvces) Ms ^Jf&^T 
(Ogataea) Ms t 0 =¥T ( Pichia) Ms PKf^7 ( Rhodotorula) Ms tj'^ov 
(Saccharo mvcopsis) Ms ^^!J7-ft^7^ ( Sooridiobolus) Ms 
>s7Kn#D- : e-i'-fe>s (Sporobolomvces) Ms ^fU^fv/f-feX (Sterigmatom 
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yces) I, ( Torulaspora ) JS> MJ^^^n^ (Trichosporon) JS> 

-t^^i^— -V ( Yamadazyma ) I, T^O-=Ev*^* — ( Achromobacter) J| x 
u^-f-^ ( Cellulomonas ) I, 7 =f 4?v'T (Devosia) Ms ^s;7~T ( Hafhia) J1 N 
v^^ir^T ( Jensenia) JR % * ( Klebsiella) I, *?uz2y%7, ( 

5 Micrococcus) P !7 * ( Proteus) oKay^ ( Rhodococcus) |R % 

&OH?7^T ( Serratia) ff^ h ft 

±IBB**W<0 5 HiTlB^ (2) -e*Stb5$l##:©*^^^S«:Ra4R6«Jfc 
«5ni-S«ttSr^T*r5BSS*ili^UTt4 N J -^^^z^ • (Brettan 

10 omvces anomalus ) , -y /'T-f ^ • 7J W D ( Candida cantarellii) > 

¥ • i?7^7$—9- ( Candida glaebosa ) N 3^ l/y* 4 V • ?u y± )) 

4 ( Candida gropengiesseri) > ^t^T'f & ' — zilsfy*/^ ( Candid 

a lactis-condensi) N ^■ J r l^f ^ & • t J ]) ^ ( Candida magnoriae) N ^r^r is 
9*-f ¥ • ( Candida maltosa) N ^■WX'f ? - ^ V ^ ( Candida mari 

15 s) s *?*rff<{ ^ • *3rV ( Candida mogii) „ df ^7*^ ^ • tf^: ( Candida 
pini) > ^r-Y^T 2 '^ ^ • /Udt~-y- ( Candida rugosa ) % ^t^T^^- y^**7 
-i 7 ( Candida sorbophila ) „ *^^<T4?> hnt'^M ( Candida tropicalis) % 
^r+^ ^ • fr^y x ( Candida versatilis) „ ^ y ^ h = y • ^/W^ 
^ ^ (Cryptococcus curvatus) > ^ U T'hay^^ • rl^!^^ ( Cryptococcus terr 
20 eu§) s ^-^^-fe^ • %/*-\slsi/7> ( Debarvomyces nepalensis) x 7*'* V 

• D^/Uhi/x ( Debarvomyces robertsiae ) ^ tfv? h^-<±^ • V" 
— *W ( Galactomvces reessii) N ^T^^^-T' — $ (O 
gataea minuta van minuta) > fc°3fT • ^tf^ ( Pichia canadensis) % t;°^ 
T • ( Pichia silvicola) , fc°3rT • ^>n-f ( Pichia xvlosa) N n 

25 Kb;l/7 • T t> *7 ^*5-T % (Rhodotorula aurantiaca) N n K h/VT* • Jf;V*?-~^ 
( Rhodotorula glutinis) „ P K * ^7 5: ( Rhodotorula graminis) > n 

K h ^7 ' 7 ^ h — ( Rhodotorula lactosa) N fy^n n zfZs* • ir W 
(Saccharo mvcopsis selenospora) N J*. 7jf y 7 s '4 -X • i? a l^y ^-f ( 

Sporidiobolus iohnsonii) x X ztf ]) *f 4 jri^J 7. • f;^-a7 ( Sporidiobolus s 
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almonicolor ) % ^3Kn#DV/ft^ ■ f/l/^^ay ( Sporobolomvces salmonicol 
or) . ^fy^bv^ft^ -/M37^f7^ ( Steriematomvces halophilus) N b 
/U^Xtf? • 7/^Vj'#'f ( Torulaspora delbrueckii) „ h JJ 3 • 
^n^f-T 5 ^ ( Trichosporon asteroides) % v • .X^ tf^;* ( Yamadazym 

5 a stipjtis) % P^r^*- • -tf-^fc 0 — v'— X t 2 = h P 

7 ( Achromobacter xvlosoxidans subsp. denitrificans) „ -fe/l^n • 

5; ( Cellulomonas fimi ) N -^jVu^^-^ ■ ^ tf— X ( Cellulomonas sp. 
) N t/VP*t7 • 17^ ( Cellulomonas uda) , 7^^7 • VtS??}?*?- (Devo 
sia riboflavina) N a7 ~T • TA^^i ( Hafhia alvei) „ S^i/ir—T • 7J = ^ 

10 ( Jensenia canicruria ) „ ^ l^fcr.^ • ^^^^^^ ( Klebsiella plantico 

la) > ^P3y*^"/Vf^ ( Micrococcus luteus) v 7"n7^ "fy^y 
^ ^ ( Proteus inconstans) N a K= • ^ ^ ( Rhodococcus 

erythropolis) N u Ka ■ ^ ^ ( Rhodococcus equi) N nK3y*^^ 

bf— X ( Rhodococcus spj „ -fe^^T • ( Serratia marcesce 

15 55) ?©Mft*«SWJLV\ 

*fc, S&iB5£ (2) T^SnSft^w^^/^SrSaB^W^a^-rsiSH* 
&^1rZ>mmnk ttf^ ^-^7^^ ( Candida) JH, ^f7^n^^ 
<7^ ( Cvstofillobasidium ) « s t°^T ( Pichia ) Ms oKf^7 ( Rhodotorula ) 
Ms hAs^Xtf? ( Torulaspora) & 4 V ( Williopsis) JR N to tfT 

20 ( Yarrowia ) JS N 7*i$%/7 ( Devosia ) JS N ^ ^ n IJ # ( Microbacterium 
) m. RtK^^nnj,^^ ( Micrococcus ) mfrbftZ>mfrbmt£tl1tQi±to& 

LTIt, ^ir^-f # • -VPS V*- ( Candida magnoliae) , 
25 v/7>h7^a/^f^7A- lf7>7Kyf^ ( Cvstofillobasidium bisporidii) . t° 
3fT • f^Tjf— 7 ( Pichia bispola) > n K • ^Vl^ 

— ^ ( Rhodotorulq glutinis var. glutinis) > XtF? • ^njj? — ( Torulasp 

am globosa) % !7-f ]} • f-^/U^^ . ^7=^ ( Williopsis sat 

urnus van mrakii) , 17^ JJ ^^i/* • if- * /«— . i^^/^JX ( Willi 
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opsis saturnus van saturnus) N ir o If 7" • y /K JJ 9 s " # ( Yarrowia lipolytica ) N 
*ftfi/7 • V ^7 7lft ( Devosia riboflavin N 5; ? n ^ JJ * A • rc^^ 
7n-7f^A ( Microbacterium esteraromaticunO „ ^nn^jj^ • r> ^ ( 
Micrococcus luteus) ^<^£4^S 5l€Og|St»S03; LV\ 

fc*«0#fc«££;h,fcv\, Mill TfB^#aSSr^Wi-Sii»©?S#:^«iSr'te 

25 ^«0^^trv\ sat. ««i$Mtt i~50 mmm, mw<o P 3 ~ 9 N 

it^MSiii o~5 o°ct?fr5 r. ^*s^#« 0 

(2) % W*NAD (P) HRXfi±f^&to<Dmmfatii£K*<Dtomto*$&mi 
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6 ^ j§# % ISSSli^ 0 . 1 — 10 0 fi*°/ 0> SFf L<ttl-60 fi4%T* 
*^NAD (P) HOlftlt «|C#UT, Mm, 0. 0001-100 

^•/^%s0*u<»o. oooi~o. i^-/w%-efe6 0 
SJ^ifi^f±, iisr, io~6o°c s 0* l< r±2 o~5 o°ct*&% 0 

#3B91©»5nI*Sfc::i8V^ — Jttte^&ax«*&|p*NAD (P) HS^t: 
Mi&NAD (P) HS^iLTH:, *7u=-;*j|fcjc* 

mjGmmmfe^RTfz. <Dwm &mtir z> mmm *m$L-r * mts & mm ( 

3fc^®tt 3 - fc KnWo f^-^^^^/^^Sr^i-S - £ tf*x£ <5 0 
-hIBco i 5 teW&fcmmM i iTft -hlSilTn^* £ n — K-T 5 D N ART? 

• ^tf^r}) (Bacillus megatsdum) fcJfSO^/Wra — £ ^ 

LV\ £fc. f±Mftt LTIi^cil ( Escherichia coin LV\ 

<£9£p3;L<f^ ^ir^X-r ^ • -e^y y 3i (Candida magnoliae) IFO0 

7 0 5 mX<Dm?ummM<R*RUs^>7 X ■ ( Bacillus megaterium 
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) &m<Dffr=-xBMimmmmB^temm£frl£ Escherichia coli HB101( 
pNTCRG) (Stfi## : F E RM BP 6 8 9 8 N Sffi 0 : 11^9^2 
8 0) , 

T>i?^T • y #7 7 tf-f ( Devosia riboflavin^ I F O 1 3 5 8 4 ^5f5(7)3l5c^ 
5 ^itfc^&t^^;* • £A ( Bacillus megaterium) &&<D?/l'Z*~- x 

flft*i?@^tte^T^«^t&$;ftfc Escherichia coli HB 1 0 l(pNTDRGl) (5&ff6# 
f :FERM BP-0 84 5 8, g|60 :¥^15^8^2 5B) N 
P K • ?A^-=.X ( Rhodotorula glutinis) I F O 0 4 1 5 &3£<£>5t7GB#pft 

M.fe*RX*/*i>' ; 7X • ttfTV ( Bacillus megaterium) *J|& 

10 *^BSJ3Ratfe : ?"e^®4Bift§ttfe Escherichia coli HB101(pNTRGGl) (gf6#-g- 
: FERM BP-7 8 5 8, :¥^14^1^ 2 2 0) , 

t?f 7 • 'TAHryty^ ( Serratia marcescens ) I FO 1 2 4 6 8 fe^Ofjc 
fflSSRatfi-^Xt^^^^^ • ^tf^JJ £A ( Bacillus megaterium) **©^/Ur3 — 
^Ifofc^lN&lfc^T^Mtet&^ftfc Escherichia coli HB101(pNTSGGl) 

15 t^-:FERM P - 1 8 4 4 9 . gfg 0 : spfifc 1 3 # 8 6 0 ) N 

5 ^ u =t 5/ # JX • rVf ?7 X ( Micrococcus luteus) IF01 3 8 6 7^ $$<D Mtc 
W^itfe^lkXts^V JX • ^^f^U ?A ( Bacillus megaterium) S3p5©^/W=» — 
^J8Wc3tlBPlR3tfis-?*T»^Kte^$ttfc Escherichia coli HB101(pTSBGl) (Sf£# 
^-:FERM BP-7119, : ¥^1 2^4^ 1 1 0) , 

20 a Kay*^ • X ( Rhodococcus §pj KNKO 1 l±J5fc<£>jl5riilfffii 

^T??F0a^m$ttfc Escherichia coli HBlOl(pNTRS) (Sffrg^ : FERM 
BP-08545, gf6 0 :¥^15^11^10P) <$&m?hfr&. 

25 $ttTfel9 N iilb©^ffett4feOH> Escherichia coli HB101(pNTCRG), 
Escherichia coli HB101(pNTDRGl) x Escherichia coli HB101(pNTRGGl) N Escheri 
chja coli HB101(pTSBGl) N RT$^ Escherichia coli HB101(pNTRS)(i N 
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mmmtvx^ <t^iiWbi©NAD cp) ^mm^xRm^n^^th^ 

iS7C^T^Cf^^14 3-t: Kn^^nt't^x^f;>iift (3) 
10 h&X%Z> 0 



Mfcm7£iSti%-b<DXtet!:\<\ 
15 (##0!ll) 3- (3, 4-^^- Wi^^-^v^^^^/^) -/P^t^txf 

3, Vyv't^^MS O g^x^/-;l/5 0 Om 1 

p^^bfco ssnit, p d/cmm&z>mmmzxm£;L.tc 0 nhtitz.^ 

20 / 5 1 (CM fftf tx;i/ 3 7 . 1 g&-HF^ WITtfc 0 

Dvf^77^- (HPLC) (#7 A : L i Ch r o s p h e r e 100 
PR- 8 (E) 2 5 OmmX 4. 0mm I . D. , ;*/t^*±®L &W}fa : V ^ 

25 m- v>m-fcm*v v&jmm/T^v-yy ^=1/1, %m.: imL/^ 

&W$tS : 2 1 0 nm, %? J*W& : 3 0°C) RlT##f <HTofc£ i^>. 

J H NMR (40 0Hz, CDC1 3 ) 5:6. 77-6. 63 (3H, m), 
5. 93 (2H, s) , 4. 17-4. 10 (2H, q) , 2. 86 (2H, t 
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) , 2. 5 6 (2H, t) , 1. 2 7 (3H, t) 0 

(#3fff!l2) 2 — 3 — ^x^/VT'n b^^jfrj^/MpMagrfe 

6 0%NaH4. 4 glrTHF 2 0 Om 1 3 - 7 a 

5 n t^Vg^^vn 7. 8 gXtflBIfcz^vUS. 2 g ^tK^T. 1 H^tWTiI 
T LfcflK ^iatCT 1 5 tiffflmW Ufc„ $ fb^, 6 0 %N a H 1 4 g &t*!l8g^ 
^2 5. 9 gSr3HI^#JLT^nbfc^ tfflttl 5HM»#Lfc„ #£> 

10 *^*7AfcT»*-J-<5ri:H:J;ij, &M4k&fal 7. 9gW»a 



20 tr^->R>r y/p fcVk&.a*ai^ y ^p tv^/s^x, 2 <t ra«o^ifefc 

3-7x=;v7p ^^-^ife^^/PXtWiBftai^KJoft*? "9 3-7x^7p 
(gllfeffill) 2- 7ft^$/^-3- (3. 4-y »Wy^^7as/l/) -7° 
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60%NaH42. 4g|f Kn77/' (THF) 5 0 0mlWL 

1t„ 3- (3, 4— j?«^-l^>'i?^-^-^^ J c- ;V) -^0^^x^1/8 4. 5 
g («£9 3. 7fi4%) IrTHF 1 0 0m 1 3fe©l«tSJ&Ti 
Tbfc D 4 Ot^i&LTl S^ffl^Lfc^ «x^H3 1g^2. 5 R^K 

i fcrti&asi o 0 cOT^oii^-e^TLfc 0 im^^^z o omi 

gfc^bfc^^ MtTpH4. 5teW«iLfc„ rMW^y5 0 0mlT3 

DYt> ^ 7 ^ (go mz.xfc*mm.*&ift\.*Lbz.^ ^^94. 7 

GC«tt=*7A:TC-FFAP lmXO. 2 5 mm I . D. (GLf 
J^Xfrm % ^UT^:He = 8kPa, ffeffl : FID, ^Ai^ 
: 15 0t, ^ttJ^ra : 2 /U- 3- (3, 4-^Wy^^7x = 

2 ) 2-^/1^$/^- 3- (3. 4-*?-U>i?J-3rZs7^- / u) -~f 

60%NaH7. 9 1 g^THF 1 2ml«U 4 0 < C»C#aUfc„ 3- 
(3, 4-*^U^i?**ci/-7^- / u) -ynt'ty^xf/Hl. 0 g bWSt 
^J-'Vll. Og£THF77. Oml^jSU 5fe©W»'5~14W 

ftr^T bfc 0 i mm^sis 3 . 7 g & 5 ^i-c^u u ^12 

&btlitRlfcm&mz. ^xy 2 5 Oml Sr^JPx.T^flE^|i jf& l Oli% 

ttwu ib*««, «tM«wEmBL-r % mmfe&yoi 1. 2g&#fc„ n 
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5 6 0%NaHl. 3 8 g £ T H F 1 2 m U« Lfc 0 3- (3, 4-7^1^ 
>-^dri/7^^) -/n^|^/V2. 4g^THFl 2ml» U 

3. 4 6 gttimmfrl-tXmT^tc ££>K\ 6 0%NaH0. 7g&T>**»p< 
^0. 9 g£4m^##JLT»JLfc@K 4 0°C^T3B#^m#bfc o 
10 «?r@*U S^^^**T^Lfc^ 7km-e^*PU 7k40ml 

M££##f Lfc£^;3, 6. 4M*%-efeofc 0 

15 

6 0%NaH6 0 g&THF 6 0 Om ltefflHBU ^^f-^^^ 7 2 . 1 

?VH8 5. 2 g§r6B#ra^ftT^TUfc 0 ££>f^ 6 0%NaH3 0 g JkXJWk 
20 Slx^9 2. 6 g%4m^fJLT^nLfc^ 4 0 °C^T 3 mWlMW bfc 0 
. ^Sr^fcU ^«^^**T^^Lfc^, tK^T^^U *4 0ml 
Srrt^S 1 0°CJ^T^o^T^TLfc 0 h/^^ 4 OOml X>-®m 

ftLtcmc, II^pH4. 5^p|j5Lfc„ iM^xy7 0 0mlT2|H 

GCM^ft=^7A:HP-5 3 0mX0. 3 2mm I. D. ( J &W S 
c i e n t i f i c#M) , ^U7-^ :He = 125kPa,itH:FI 
D N ^J^^ : 1 2 0<C, femmm : 2-^/l^/W^i^^-fvu 6 . 9 
2-tKn^^f;^f^if ;V 9 8 ^ o 
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X H NMR (400Hz, CDC1 3 ) 8:11. 42 (0. 6 H, d), 9. 
70 (0. 4H, d) , 7. 0 (0. 6H, d) , 4. 16-4. 27 (2H, 
m), 3. 25 (0. 4H, m), 1. 24-2. 3 7 (9H, m) , 0. 90 
(3H, t) 0 

5 

6 0%N aH6 2 g&THF 12 6ml fc!K»U 4 Otl^Lfc, ^^ih 
>m^^5 6 g £S£^?vU8 6g^THF250ml fc$$¥U $fc©JR»?!Jt 

1-5-20 «pw#w-T«rT byte 3 ^nmiHfft, i»x^ s e g * 5 nfto-css 

10 JnU Hfcl 2B#|Hlfl|#l,fc 0 

#£.^LfcS^^fefc h/l^c^l 2 0 0ml SrJn^.T«JE»i|iU *& 1 Oil 

15 it-2 mmm 1 ®*mt^ mmmzmsLmm tt, 5 5 g 

4 ©;frifeH:fEi\ ft:^fc|«Sr^*f Lfc 4: i It^MS 9 7. 2 M%T* 
*f fb^M^9 6. 4M%Trfcofc 0 

*H NMR (400Hz, CDC1 3 ) 5:11. 42 (0. 6H, d), 9. 
70 (0. 4H, d), 7. 0 (0. 6H, d), 4. 15-4. 28 ( 2 H, 
25 m), 3. 17-3. 21 (0. 4H, m), 1. 23-2. 29 (5H, m), 
0. 96-1. 05 (3H, m) 0 
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l H NMR (400Hz, CDC1 3 ) 5:11. 43 (0. 6H, d) , 9. 
70 (0. 4H, d) , 7. 1 (0. 6H, d) , 4. 16-4. 27 (2H, 
5 m) , 3. 23-3. 27 (0. 4H, m) , 1. 21-2. 06 (11 H, m 
) , 0. 85-0. 91 (3H, m) „ 

io mz'&\<\ mmfc&m*^&mmok\^xmz. 0 m-mm4<Dxmzm\ itmm 
m%ftffiistctz.?>, it^nm9 5. 4m&%x^^tc 0 

1 H NMR (400Hz, CDC1 3 ) 5:11. 43 (0. 6H, d), 9. 
70 (0. 4H, d) , 7. 0 (0. 6H, d) , 4. 16-4. 27 ( 2 H, 
m), 3. 23-3. 27 (0. 4H, m), 1. 25-1. 88 (13 H, m 
15 ), 0. 88 (3H, t), 



(itMtmi) 2-7js/U*/U- 3- (3. Uy^^x^/P) —zf 

6 0%NaH2. 0 g^THF 3 Om lCWLfc, HM^S: 0°C^£P U 

20 3- (3, 4 - ^f vy^^i/7x=;p) -ypt^^f/ve. Og (M 
S92. 1 £ T H F 2 0 m 1 U ^SUM^MT Lfc 0 0 0 CC 

3t^^4mLSr?iTbfc:^ > ^M^M b m 2 0 Lfc„ K/^S&Sr 

fc 0 M4»oWT*HPLC (*7A :LiChrosphere 
25 100 PR-8 (E) 25 OmmX 4. 0 mm I . D. „ */Wth$L &Sb 

m : v >f$t • v i/m-fcm* v y&imwL/r^ b = b y >^= 1 / 1 N : 1 

mL/:9\ ^tB^S : 2 1 0 nm. #7^^ : 3 0°C) XJ£5&W$L £r fttif U 
Mix., 4 0 , C-CifttLfc. mttf »K 15^Jt^Tlfc, S 
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(Dm^wmvtz.<Dx\ ^^r#ihbfc 0 t^pH=7~8tisi, 

10 (mmM9) %mm&2- (fc KP^^f/U) 

^=t-^4% N -T— * fxdrXO. 3% N KH 2 P0 4 1. 3%; (NH 4 
) 2 HP0 4 0. 7% NaCl 0. 0 1%, MgS0 4 - 7H 2 0 0.0 
8% N Z n S0 4 ■ 7H 2 0 0. 0 0 6%, F e S0 4 • 7H z O 0. 009 

15 % N CuS0 4 -5H 2 0 0. 0 0 0 5% MnS0 4 ' 4~5H 2 0 0.0 
0 1%^f,^tMi (pH7. 0) £rf|®iU ^imtlu5mlO*o^ 
LT. 12 0^*20^1^1^0 Zftb<DWi&mmzmi ^bfc$fc£ 
^Sr^avett 1 S^ftim U 3 0 °CT* 2 ~ 3 H F H 14gMi§* bfc D i (Dig^m^ 
bm>bftM\z.£*)W{$*M£>, TKgfe^, o. iMy>HIfi (pH6. 5) 1 

20 mUMtfc, r^M^MWtO. 5mU, 2 ;V- 3 - 7 ^/KT" 
P^y^xf;i,2mg, ^3-^2 0mg^llt5 0. lM!)yiifi 
0 . 5mU fc^U MKI^fian 3 0 "CC 2 4 B#RUigM Lfc„ 

X?w?h?7-7J— (GO ^£9##H-5~ <tK£9. (%) 
25 £>tc 0 ^fc N 3fr^M^oV^te, Q&m'&nmtv^ry?^-? 4— (TLC) 

2 0~ 1 0 0%) 0 

GC^tt=*7^:TC-FFAP 5mX0. 2 5mm I. D. (GLt 
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<f^ls*1&M) s V T—tf* :He = 30kPa % tfetfj : F I D, 
S : 1 5 0°C, tfefflH$IB : 2 -zM^/W- 3 -7 x^A''? a fc^^^c^vu 4. 
05h 2 — fc Kn^V^f-^- 3 —7 aLzz/it-fu \£%-i/Wt=> s ? m A' 12. 05> o 
HPLC^#=*7^: Ch i r a 1 ce 1 AS 2 5 0mmX4. 6m 

ml. d. (^ir/Wl^i£8^£*fcaS) % jW»:^fy/>fy^P^ 

— 98/2, : 1 . 0ml /m i n N ^ttl : 2 1 0 n m, *7 ARgg : 

4 0t s tffl^:R^16. I5h S&18. 3 5>o 

(%) (mnm+tkmmA) x 1 o o 

3fc*N»6* (%ee) = (A-B) / (A+B) XI 00 (A&TJ*B r±*fJ&-*-5fi 
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*1 





%e. e. 


AL.1felR.1ll 

i* i t la. 


Brettanomyces anomalus 


IFO 


0627 


86.8 


(R) 


Candida cantarellii 


IFO 


1261 


53.1 


(R) 


Candida glaebosa 


IFO 


1353 


6.0 


(R) 


Candida gropengiesseri 


IFO 


0659 


77.8 


(R) 


Candida lactis-condensi 


IFO 


1286 


87.1 


(R) 


Candida magnoliae 


IFO 


0705 


65.5 


(R) 


Candida maltosa 


IFO 


1977 


70.3 


(R) 


Candida maris 


IFO 


10003 


75.2 


(R) 


Candida mogii 


IFO 


0436 


43.8 


(R) 


Candida pini 


IFO 


1327 


53.1 


(R) 


Candida rugosa 


IFO 


0591 


64.6 


(R) 


Candida sorbophila 


IFO 


1583 


90.1 


(R) 


Candida tropicalis 


IFO 


1403 


78.5 


(R) 


Candida versatilis 


IFO 


1228 


88.1 


(R) 


Cryptococcus curvatus 


IFO 


1159 


17.6 


(R) 


Cryptococcus terreus 


IFO 


0727 


37.3 


(R) 


Debaryomyces nepalensis 


IFO 


0039 


72.0 


(R) 


Debaryomyces robertsiae 


IFO 


1277 


60.8 


(R) 


Galactomyces reessii 


IFO 


10823 


72.2 


(R) 


Ogataea minuta var. minuta 


IFO 


0975 


78.1 


(R) 


Pichia canadensis 


IFO 


0976 


68.7 


(R) 


Pichia canadensis 


IFO 


0973 


77.4 


(R) 


Pichia silvicola 


IFO 


0807 


37.4 


(R) 


Pichia xylosa 


IFO 


0950 


43.9 


(R) 


Rhodotorula aurantiaca 


IFO 


0754 


4.5 


(R) 


Rhodotorula graminis 


IFO 


0190 


32.5 


(R) 


Rhodotorula lactosa 


IFO 


1423 


16.5 


(R) 


Saccharomycopsis selenospora 


IFO 


1850 


54.8 


(R) 


Sporidiobolus johnsonii 


IFO 


6903 


40.0 


(R) 


Sporidiobolus salmonicolor 


IFO 


1035 


6.0 


(R) 


Sporobolomyces salmonicolor 


IFO 


1038 


4.8 


(R) 


Sterigmatomyces halophilus 


IFO 


1488 


23.6 


(R) 


Torulaspora delbrueckii 


IFO 


0381 


90.6 


(R) 


Trichosporon asteroides 


IFO 


0173 


47.7 


(R) 


Yamadazyma stipitis 


IFO 


10063 


17.0 | 


(R) 


Cystqfillobasidiwn bisporidii 


IFO 


1927 


24.8 


(S) 


Pichia bispola 


IFO 


0803 


13.3 


(S) 


Rhodotorula glutinis var. glutinis 


IFO 


0697 


43.7 


(S) 


Torulaspora globosa 


IFO 


0016 


76.5 


(S) 


Williopsis saturnus var. mrakii 


IFO 


0895 


9.3 


(S) 


Williopsis saturnus var. saturnus 


IFO 


0992 


10.8 


(S) 


Yarrowia lipofytica 


IFO 


0746 


4.4 


(S) 
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^y-fey ^1. 5% N h^^o. 5% N 

KH 2 P0 4 1. 3%, (NH 4 ) 2 HP0 4 0. 7% N NaCl O. 0 1%, 
Mg S0 4 • 7H 2 0 0. 08% > ZnSO 4 -7H 2 O O. 00 6% Fe 
S0 4 -7H 2 0 0. 0 0 9%, CuS0 4 -5H 2 0 0. 000 5% s Mn 
S0 4 -4~5H 2 0 0. 0 0 1%^f,^§iH:j|J| ( P H7. 0) £r/BV^T 

^(o^Wz^m 2 \z.7*ir (m&m± 20-100%) „ 



M2 



MSffi 



Achromobacter xylosoxidans subsp.denitrificans 

Cellulomonas fimi 

Cellulomonas sp. 

Cellulomonas uda 

Hajhia alvei 

Jensenia canicruria 

Klebsiella planticola 

Proteus inconstans 

Rhodococcus erythropolis 

Rhodococcus equi 

Microbacterium esteraromaticum 





%e. e. 




IFO 15125 


83.4 


(R) 


DF015513 


63.6 


(R) 


JCM 2471 


65.4 


(R) 


IFO 3747 


19.3 


(R) 


IFO 3731 


85.6 


(R) 


IFO 13914 


74.2 


(R) 


IFO 3317 


80.1 


(R) 


IFO 12931 


81.6 


(R) 


IFO 12320 


75.8 


(R) 


IFO 3730 


88.5 


(R) 


IFO 3752 


25.5 


(S) 



f>,V^—*±%^ J—*Y^*r*0. 3% s KH 2 P0 4 1. 3% N (NH 4 
) 2 HP0 4 0. 7%, Na C 1 0 . 0 1 % N M g S O 4 ■ 7 H 2 O 0.0 
8%, Zn S0 4 • 7H 2 0 0 . 0 0 6 %, F e S O 4 • 7H 2 0 0.0 0 9 
% CuS0 4 -5H 2 0 0. 0 0 0 5% N Mn S0 4 • 4~5H 2 0 0.0 
0 1%^f>^§I^i (pH7. 0) ItmmU ^Wf|:5ml^ 
LT, 1 2O°CT*2O5>F«^0bfc o ^k<D^#i£ife^ 3 fcj* L£«£ 

turtmie^iu 3 o°c-e2~3 nmmwLigmL-tc 0 ^<ommm^ 
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2-*/l/>;V-3-7x=/P/ct'ty^xf;V2mg, ^ = 1 Omg N 
NAD (SfcttNADP) lmg, 0. lMy^ftMHKO. 5 ml (pH=6. 
5 ) »rJWH=^0 .5ml »«ftMI*|C«ai U 30^24 B#P B 1}g^ L 



mam 


NAD 


i NADP 


% % e.e. 


% % e.e. 


Candida magnoliae IFO 0705 
Candida maris IFO 10003 
Candida sorbophila IFO 1583 
Candida tropicalis IFO 1403 
Candida versatilis IFO 1228 
Ogataea minuta var. minuta IFO 0975 
Pichia canadensis IFO 0976 
Pichia canadensis IFO 0973 
Pichia silvicola jpo 0807 
Saccharomycopsis selenospora IFO 1850 
Torulaspora globosa IFO 00 1 6 


<2 - 
<2 - 
<2 - 
<2 - 
<2 - 
<2 - 
<2 - 
<2 - 
<2 - | 
<2 - 
55.1 82.5 


10.0 35.3 

4.1 97.4 

44.2 31.8 
18.0 38.5 

3.2 23.5 
52.6 99.1 
53.6 98.0 

72.3 96.4 
11.6 83.1 
9.7 33.6 
49.6 53.8 



7^yixf;v2mg, ^n-^i Omg N NADPlmg, 0. lM'Jy 
ttttffttO. 5ml (pH=6. 5) XXHm^ 0 . 5mU|#W|: 

ta^ifnriia!), m&m (%) ***fc 0 ^^i^v^tt, 

£jfc**HPLC?-^Wb3H (3, MV^TBHI 
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G C&$f£ki i \r=3j 7A : H P — 5 3 0mX0. 3 2 mm I. D. ( J &W S 
c i e n t i f i c#M) , V T—1$^ :He = 125kPa, i&ttj : F I 
D N *7Alt : 1 2 0°C, ^fflB#P^ : 2 -Ofi)V% /W^-tfr^Btec^/l/ 6. 9 
$h 2-k Kn^fi/^f/^drty^xf/i/ 9. 8 5h 

HPLC»fr=*7A:Chiralcel OD-H 0. 4 6X2 5 c 

mi. d. ±/Ht^nm^^±m) s ^mtt: ^t^Ayyp^ 

/_, u=9 5/5 v ^ . 0> 5 m i/ mi n% . 2 1 Onm N 

: 4 0°C> ^t±JB#^ : (R) - 2 - fc Kp ^vW^f-i^cn^vwff^fls 3 
0. 6£\ (S) - 2-t Kn^v/^^/^^^ac^/ufl^^s 7. 4# o 



^4 







% 


% e.e. 


Ogataea minuta var. minuta 




90 


i 88.7 


IFO 0975 


2-*a^*U->1 




45 


96.7 








41 


75.0 


Pichia Canadensis 


2-*M;H&^Iffl, 


63 


37.5 


IFO 0976 




ax** 


35 


74.6 








63 


87.0 


Pichia Canadensis 




89 


48.1 


IFO 0973 


2-*JI^a4*>1 




55 


91.5 








61 


71.0 



Uti^lHB 1 0 1 (pNTCRG) gf6#f FERM BP-6 8 9 8 
£ N 5 0 0mlfKP77^3fptilLfc5 0mlO2XYT^j|t! (Mi^y 
h^l. 6% N -T— Xb^Xl. 0% s NaCl 0. 5%. pH=7. 0) 

-t-#ffi2-7js/l^5:^- 3 Orng, NAD P 1 

m g> ^^7 10mg»U 3 0^2BfrNHlHsLfc. SJ»T^s M 
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S5 





% e.e. 


R 2 = Methyl 
Ethyl 
iso-Propyl 
iso-Butyl 


93 (R) 

89 r/?; 

6 (S) 

72 



(^MJ14) K^mVk 2 - (t: Rp^r^^vM -3- (3. 

^6}r:^-r^S|a^^j3§®^ s 5 0 Om 1 ^&P^7^ = 4 J -e^Lfc5 
0ml©2XYTi§J| (by^/hyi. 6%, ^-^h^^^l. 0% s Na 
CI 0. 5%, pH=7. 0) l^Il, 3 7°C-ei 8^Mi; 9i#«L^ 0 
^hfht'^^W. lml|C2 -zfr/l^/W- 3 - (3, 4-^^-V^v J ^-^rv'^ ; n^ 
-^n b°^-^^^/H Omg, NAD (IfcttNAD P) lmg % 
1 0 m g U 3 0 2 i$iaHt& Lfc 0 9iHt 

ftlt)It^fil 0 0%T?£>ofc) „ 



^6 





% e.e. % 


£ coli HB 1 01 (pNTCRG) FERM BP-6898 
£ co// HB101(pNTDRG1) FERM BP-08458 
£ co// HB101(pNTRGG1) FERM BP-7858 
£ co// HB1 01 (pNTSGGI ) FERM P-1 8449 
£ coli HB101(pTSBG1) FERM BP-71 19 


95.7 (R) 
12.5 (R) 
78.3 (R) 
61.3 (R) i 

42.9 fs; 
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m 7 fc7r;-$-&mm.y*$:7L±m i ^&, soomi q^^^=j *px*mw l/c 5 
ci 0. 5%, p h=7. 0) *c@ffiu 3 7x:x~i 8£?mmb?mmvfc 0 

g, NAD (JfettNAD P) lmg N ^=>^io m g» DU 3 0^ 

%mmm^m\^tz. 0 ^(D^^i^-t (^-m^mmm±i oo%x^o 



*7 





mm 


% 


% e.e. 




E co// HB101(pNTCRG) 
FERM BP-6898 




100 
100 
100 


71.9 
15.4 
59.2 


(S) 
(S) 
(R) 


E coli HB101(pNTDRG1) 
FERM BP-08458 


2-tiW\^WyMz?}i 

2-tmitn y jmi-fh 


100 

91 

93 


94.2 

8.8 

0.4 


(S) 
(R) 
(S) 


E coli HBIOKpNTRGGI) 
FERM BP-7858 


2-^H^^jM.Zf)l 

2-t^nt^>mzf)i 


12.5 
30 
99 


94.6 
65.4 


(R) 
(R) 


E coli HB101(pTSBG1) 
FERM BP-7119 


2-*)\,*)i*.w^x?n, 
2-t>i\,*nt>>rjMx?i[, 


77 
63 
52 


62.8 
77.0 
41.9 


(R) 
(R) 
(R) 



, (mifoW 1 6 ) (R) -2- ( fcRgdr^*^) - 3 - ( 3 , 4 -*^V 

a^t^JilHB 1 O 1 (pNTCRG) gf6#^FERM BP-6 8 9 8 
5 0 0mltgP77^34'Tgf Uc5 0ml©2XYTi#t ( h V ^t7° 
hisl. 6% N 0% N NaCl 0. 5 % % pH=7. 0) 

ICJMIU 3 7<CT«1 8*m«J: 5**Lfc. a&*Lfe«*tt5 5 Oml ^ 
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0iJlT#f>ttfc2-7i>/U^/U_3- (3, 

^yixf;V8 7g, NAD P 2 7 . 5mg N ^-7 8 9g^ttU 3 

t§iitJ; ^ 8 4. i g «r#fc 0 mmm 9 1 ng$io##n£-e\ £ 

6. 4%e e, (R) #T*£>ofc 0 

X H NMR (400Hz, CDC1 3 ) 5:6. 7 3- 6. 56 ( 3 H, m) , 
5. 93 (2H, s) , 4. 12-4. 23 (2H, q) , 3. 76-3. 64 
(2H, m) , 2. 9 5- 2. 6 9 (3H, m) , 1. 27 (3H, t) 0 

1 7 ) (R) -2- f fcKP^^f^) -3- (3. 4-^^lxy 

E^i«HB 1 0 1 (pNTCRG) §f£#^FERM BP-6 8 9 8 
5 0 OmlflP77^ncf 3 - e gf Uc5 0ml <^ 2 XYTigtfl ( h ]} ^ 
h^l. 6%, boidr^ i. 0% N NaCl 0. 5% N pH=7. 0) 

fc««U 3 7°CT'l 8B#^^ 5*#Lfc„ #&frfc«*tt5 Om 1 
lVm(btltc2-7}s;u*/U-3- (3, 4-^^I/V^^v-7^-/P) -^p 

89g, NAD P 2 . 5mg, ^/l^-* l . 9g^BU 
3 0°CT2 4^^#bfc o SJfofcTtft, h/^^^Tttttt, « 

.ft -rs r. t \zx v) s x&mvtyo 1 . s 2 g ihm 9 1 ro«E®&*r&r<\ 
4^<ofc¥nmRx*^nm*&m\sitkz.a, fc¥*u*9 6. 8%, 

S98. 0%ee N (R) #T&ofc 0 

>H NMR (4 00Hz, CDC1 3 ) 6:6. 73-6. 62 (3H, m) , 
5. 93 (2H, s) , 3. 7 7-3. 6 7 ( 2 H, m) , 3. 70 (3H, s 
) . 2. 9 6-2. 9 0 (1 H, m) , 2. 8 2- 2. 7 5 (2H, m) . 

{SMMl 8) (S) -2- f bKP»Wf^) -3- fa. 

Eii«HB 1 0 1 (pTSBGl) tteS^FERM BP-7119 
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5 0 0mlt£n77^3^tilLfc5 0ml©2XYTifi ( b V ^Zf 
h^l. 6% s h^*Xl. 0%. NaCl 0. 5% N pH=7. 0) 

£«WU 3 7°CT'l 8B#^*gi: 5*&*Lfc„ #b*Wcig||i&5 Om 1 ^MMM 
l-^#fctb/c2 -tIn/P^/I^- 3 - (3, 4-^^U>-v'^-drv'^ ;t -^) 
t'J-l/M^/lsO. 5g N NAD P 2 . 5 m ?JV^ — *0. 5g»U 

3 0t-e2 4i^r«Lfc o s^r^s b/^^^xttttk ^ 

4 3%e e, (S) {fcT*fcofc„ 

X H NMR (400Hz, CDC 1 3 ) 5 : 6. 7 3 - 6. 5 6 (3H, m) , 
5. 93 (2H, s) , 4. 12-4. 23 (2H, q) , 3. 76-3. 64 
(2H, m) , 2. 9 5-2. 6 9 (3H, m) , 1. 27 (3H, t) 0 

(Mmmi 9) (R) -2-fc Fp^^^ ^vi^^-fr yjxf;w^^ 
^i^lilHB 1 O 1 (pNTRS) f!6#fFERM BP-0 8 5 4 5 
& N 5 0 0mltSn77^3ttilUfc5 0ml©2XYTi#i ( MJ ^7° 
b>l. 6%, 4—Xb^*cXl. 01 NaCl 0. 5% s 7 TfcfP 

50m g> pH=7. 0) fcg?au 3 0 o C^4 OB#|BHg£: 5*§*Lfc 0 # 
e>ftfc*&*$fc2 5ml tC^/V-a— ^JWtK*** 05^l V-jF^ Attfil) 1,00 
Ouni t s N 2-^/U^/^^rf-^^3i^-/^2. 5g, NAD3mg N iJOl^ri 
-^4g, Ml|&7 7k^|l5 0mg»PU 2. 5 MOyfclfcffc;^ b ]) 17 AtK 
mMSr?gTi-§^^lC«ki9 pH6. 5teHSELfej&*&, 3 0°CT*2 4l$|K»#b 
fc c K^iTf. RJS?ftteB|siJb^7H 0 0ml £:*nx.T*fctblU W^Sr^JE 
Tt^4f, v-y *^7A^pv h^?:7-f— te,fc»)«BHu (r) 
- 2 - k Kb * i/^ ^•/U^-f-^m^^mtio l&mi* 9 0 % N 9 
3. 6%e. e. T*fcofc 0 #3b\ 3fe4£tt0M>#*f8U KPLCv^/HtM ( 
3, 5-v?-hnt^y>/^;p) Srfl^TBNMb Lfcfc, Ch i r a 1 c e 1 
OD-H^A 0. 46X25cmI. D. (^t;Wb^Itttt) Sr/B 
V^cHPLCifc££oTfTofc 0 
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X H NMR (40 0Hz, CDC1 3 ) 6: 4. 13-4. 24 (2H, q 
) , 3. 72-3. 79 (2H, m), 2. 53-2. 59 (lH,m), 1. 
5-1. 7 (2H, m) , 1. 24-1. 3 7 (7H, m) , 0. 9 (3H, t 
) . 

5 

(MMMJLQJ. (R) - 2 - b Kp 3r->^ f y^xf;^^ 

^te 9 0%, ft^Mte 8 7 % e e T'fc o fc 0 
10 *H NMR (4 0 0Hz, CDC1 3 ) 5 : 4. 13-4. 24 (2H, q 
), 3. 69-3. 79 (2H, m) , 2. 53-2. 59 (1H, m) , 1. 
44-1. 69 (2H, m), 1. 22-1. 36 ( 9 H, m), 0. 9 (3H, 

t) . 



15 mm±<Dmm-^m& 
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i . 



(i) 



Ri\^.co 2 R 2 (1) 



Sv^if 5~1 5O77^;HSr*t 0 ) T*mi5tiz>mm^x^;vmmfc&, 



Rx^R^iBtrlBirl^ICo XteH, Li, Na N *fef4KSr^ 0 ) 

2. (1) &t)* (2) fc&V^T, R l &mm&2~l 0 <DT /^/umjl 

i mmm.<Dmmm a 

3. BuiaS; (1) (2) te*JV*t\ R 2 /^l?f!g: 1 ~ 1 0 ^T/i^^Si? 




(2) 



4. seas, ^(.y^A^-f k?^ k, ^RtfjuA, xttrwj4«7 
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6. 1 Oli%J^± N *3«t^iSMS^2 O'CfiU^^T 
ft 5 »#©|£I8J[| 5 TO«&©J&3tife 0 

7. (2) ; 



r 1 ^^2~ i o<DT/u*c/um, wWhm&mirX^xh&^mmm 



^l^/'V-f i?;* (Brettanomyces) I, W^Y^yX?. ( Crvptococcus) Ms 
^y^^-feX (Debaryomyces) I, tf^h^-fe;* ( Galactomyces ) 1, 




© 



(2) 




OH 



(3) 
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(Ogataea) B> t°^fT ( Pichia) 1, ty*n«r>f3^ ( Sacchar 
omycopsis) ( Sporidiobolus) .Xatf n3j?n-^>f -fe;* ( 

Sporobolomyces) A N ^fy^h^t^ ( Sterig matomyrftsl Jg, 
7 (Torulaspora) M> hU^^sKaV ( Trichosp oron) JR % t^^"- v ( Yamad 
5 azyma) I % T^c*-^/^^ — ( Achromobacter) Jg, t;l/B*t7 ( Cellulomon 
as) ®s ftfi/T ( Devosia ) ^ N ^7 = 7 ( Hafbia) JS. v^^ir^T ( Jenseni 
a) I, ^ uzfi/^cy ( Klebsiella ) JR X ^nay^ (Micrococcus) 
xr>* (Proteus) I, nK=!/;fr* ( Rhodococcus) M^fctt-fe^^T ( Serratia 
) ItMtSM^itrt^L, bu1E5£ (2) ^£fr5^#:o*/i^/i'££rR 
10 3B^«Jfc3S5ni-5l6^«:^5BI*agSrfflV>-C, MIB^ (3) X'^$tLSfl^#: 

Xn, ^h7-fn/^^ ( Cvstofillobasidium ) Ms t°3rT ( Pichia) JR X ' 
(Rhodotorula) I, h/^7X7$9 ( Torulaspora) JR N !> ]J ^^v^ 
(Williopsis) m, iTPtfr ( Yarrowia ) H x x^v'T ( Devosia) H x ^ ^ a 
15 frV^J* (Microbacterium) I, Xte ^ ^ n =i $/ # 7, ( Micrococcus ) J^JSi - 
5$S£1&teS3feU iulE5£ (2) t?^^tv5^^(D4N/W^/U^^S31^6«j^3S 

20 8. iiulBit (2) (3) JC*5VNT N R /ftSftXft 2 ~ 1 0 ©T^^^SX 

7 3®ia^©^it^ 0 



9. Rl^itltLT, 7^/^t^-7;v^ ( Brettanomvce 
25 s anomalus) „ # V 7 V* yfj x . # x ( Cryptococcus curvatus) „ ? V 

T'h^-yXX • ^r\y^77, ( Crvotococcus terreus) x 7*/*}) • ^^I^V 

(Debaryomyces nepalensis) „ 7^ V i?^ • n^;Pfi/j. ( Debary om 

ycg§ robertsiae) , #7;? h^*fe;* • ( Galactomyces reegsjj) , ^* 

j$$^T • — ? . * ( Ogataea minuta var. minuta) , fc'^T 
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• U-f-flsiS* (Piclaa canadensis) % t°^T • ^/Hf=7 ( Pichia silvicola ) „ 
\f*T • dp-vn— f- (PJehia xjdoga) s ■f-y^ftz^^ n^v-T. • tvy ( 
Saccharomvcopsis selenospora) „ ^ ^ V 7*4 $-787 • a > y 4 ( Sooridiob 



ojus johnsonii) N Xtf V 7 s 4 *7$? X • V^^^y ( Sporidioholus salmntiirnl 
5 or) \ XtfUTgu^JIzX . t^= 3 7 (Sporobolomyces salmonicolor) % X 
fy^vfWt^ - /ND7^7^ ( Sterigmatomyces halophilus) . r^7**tf 
7 ■ 1 ffl'~f\/y*r<i ( Torulasp ora delbrueckii) „ h V n^^py . -f^^-^^jz 
* ( Trichosporop asteroides) . ^ # ■ ^fc^* ( Yamadazyma stipitis 

) N n^-/^^— . df-^xa^V-X If:/.* v— X 7*^ ^^^^y 

10 ^ (Achromobacter xvlosoxidans subsp. denitrificans) N • ^ ( 

Celiulomonas fimi) N t^n^t^ . ^ t°-^-X ( Celiulomonas spj N 
P^y-* ■ (Celiulomonas uda) N • y If 7- ( Devosia ribofl 

25023) „ ^7 — T • 7VW<-f ( Haffaia alvei) N ^^^-fe^T • (j 
ensenia. canicnjna) „ ? W7*>^7 . 7°7 7 (KleMfiUa plajiricoja) „ 5; 

15 ^035;^^ -;Vr!>^ ( Micrococcus lutgag) „ 7°ar !>7 • /f yayx/?^ 
X (Proteus inconstans) N P Kay*^ . x y ^ojj?Tj7i ( Rhodococcus erythrn 
polls) x o *^7-f ( Rhodococcus equi) „ n Kay^;^ . 7. t°— 

-X ( Rhodococcus spj N RXJ^±9^T • ^/M?7iri/7 ( Serratia marcescens 

) frbtezm ±vmifc£nzm^&m<D&mM&mi<\ mm^ (3) 

1 0. RM$l&)temMW,&, Escherichia coli HB 101 (pNTDRGl ) (FERM BP-0 
8458) % Escherichia coU HB101(pNTSGGl) (FERM P-18449) „ Escherichia coli 
HB101(pTSBGl) (FERM BP-7119) JLft Escherichia coli HB101(pNTRS) (FER 

25 m BP-0SS45) <Dmm®x}tt<D&m®T*&zm&<n$iimm7 > 8-atct*9mm 



Cystofillobasidium bisporidii) \ fcT^T • tf7/K— 7 ( Pichia bispola) % n K b 
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# 



.PCT/JP2003/015644 



;]yy . #, V ^-^ ?fl,*f-~* ( Rhodotorula glutinis var. glutinis) „ 

Y^y^tf? • jfutf*—' f- ( Torulaspora globosa) N »7 -f U Hr?*/?* • f-^/Kj* 
^ . -^^^r-Y ( Williopsis saturnus var. mrakii) „ ^ U ^-^v^^. • 1?- 

VA"** f-y/^J^ ( Williopsis saturnus var. saturnus) % ir n tf T 

5 • y^y^-f^ ( Yarrowia lipolvtica ) „ ftfUT • U#77lft ( Devosia ribof 
laviaa) . ^ 9 us*? TV • x^ryP^A ( Microbacterium esteraroma 
ticum) ^ RXPS. 9 u 3 yfi?. • /l^ ( Micrococcus luteus) 
^$^?)te^S5l5^m^^V^ x t&IBS: (3) T^£HS^#:<DSte& 



1 2. S^$R6tl>^#^^>aS N Escherichia coli HB 10 l(pNTDRGl) (FERM BP-0 
8458) „ Xtt Escherichia coli HB101(pTSBGl) (FERM BP-7119) <Z>J#^#J3U3: 

15 13. — ( 2 ) ; 



5~i 5©7 7^;vl> ^«!*£&*LTV>Tt>&v\K*afc5~i 5©7!) 



10 




20 
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(3) 



OH 



5 



^r-Y^V ^ • ^7^^ W 1 ; (Candida cantarellii ) N ^t^f-f ^ • ^yx^-f 
(Candida glaebosa ) „ ^ • ^'n-^V^f J) (Candida gropengies 

10 Sfiri) > ^rt^f>^- 7^f^-nyf^W ( Candida lactis-condensi) N =3r 
•V^tV y • "T^S V ^ ( Candida maenoriae ) „ ^-r^^-f ^ • v^h-f (C 
andida maltpsa) x ^r-^r ^7^ ^ - v]J^ ( Candida maris ) „ =*r-V '4 ¥ • * 

(Candida mogii) , *^Vf4# • t°= ( Candida pini ) . 
/U=f—y- (Candida rugosa) , ^r^^^rj? > y/^^^^ ( Candida sorbophila 

15 ) N ^-tyfV^' bcWDX (Candida tropisalis) . ^ ^ • /^—tf- 

^ P ^ (Candida vergatilis) N a K • T £ ^ ^^"T # ( Rhodotorula auranti 

aca) n P K Y/Vy • f/ls^—X ( Rhodotorula glutinis) , n K • ?7 ^ — 

^ (Rhodotorula graminis) s A&u K ■ 7^ f" ( Rhodotorula lactosa 

) *>6>*«»J:5Wl$jx51lk4*»cA*U (2) XS £ ft 5ff 

Xte> ^r-Y^T^^- V^. ( Candida magnoriae) iHf&*U ffim^ (2 



1 4. R38&65&fiMfcJIS;&S % Escherichia coli HB101(pNTCRG) (FERM BP-68 
98) Jlfe Escherichia cpH HB101(pNTRGGl) (FERM BP-7858) (DigmWoXte^ 



25 
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1 5. SjgtRftJ&lB^jEa^ Escherichia coli HB101(pNTCRG) (FERM BP-68 

98) (omm^jLt^^mmx^^m^mmm i smmm^mmmo 

16. HUfBoS: (2) &TJ< (3) te*31^T N R^n-^HXttS, 4-^ 
1 7 . -#5*; ( 1 ) ; 



ISOTKx^T^tSJS^tsr iti «j % — J&5£ (2) ; 



5u~fZZk\z:£*) s -fig!5£ (3) ; 



Ri\^co 2 R 2 (1) 




2 



I® X® (2) 



o 




(3) 



OH 
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(5$*, R^tfRafifliFfBirPIC. *f±ttfitmm*&2?t 0 ) T^ZtiZft 
4#l§Sc£1-3s buIB^ (3) T«t$ti5^ffit3-t KP^^at'^-y^ 

5 

18. fttflB^I (1) „ (2) &t>* (3) tZ&^X, R!«|:2-10©7 

10 19. iufB5£ (l) , (2) (3) fc&V^s R 2 tf^Sf|^l~l 0©7 

2 0. Sfr!B5£ (2) ^$^5»«fro^*/^«rS:#:S^«jfcai5ci-SIB 

^Jtr^"i-5^^^5, y-r^-tX ( Brettanomyces) J|, ^c^lsf^? (C 

15 andida) fV^h^yXx ( Crvptococcus) 7 s '* V ^4^^ ( Debaryo 
mxces) m. #9? Y^r^^Z^ ( Galactomvces) I, t^/^x7 ( Ogataea) 
t°=¥T (Pichia) m, ( Rhodotorula) JS, ( Sac 

charomycopsis) I, }) y* ^ $-7$? x ( Sporidiobolus) * tf? n zf? n 1? 

* (Sporobolomyces) flU ^fP^bv>ft7 ( Sterigmatomvces ) JR X V JV? 
20 (Torulaspora) Ms MJa^^py ( Trichosporon) Ms -Y-rtfi?^-*? (Y 

amadazyma) M> T^o*^* — ( Achromobacter) JR, -fe^n^-^-^ ( Cellulo 
monas) 1, xtffv'T (Devosia) — 7 ( Hafala) JS, ^^-fer^T (Jen 

senja) Ms ^L^i/^^ ( Klebsiella) Jg, ^a^^^ ( Proteus) JR N o Kay 
(Rhodococcus) Ms ir^^T ( Serratia) JR N ^ b7^f o^^fV ( 
25 Cystofillobasidium) M> , ( Wllliopsis) JR N tPtfT ( Yarrowia 

) JS> S^n^xJJ^A ( iVGcrobacterium) JR, X^^^n^^^;^ ( Microco 
ecus) «^*^51»^fc**-t-«i|*ag-cfc5fS^05^|||^l 7% lSXfll 
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2 1. mmUt^X, ZfU* ( Brettanomyces) Ms *r^^*f 4 <? 

(Candida) Ms ? V h * y % X ( Crvptococcns) Ms J** V Or^j ir^. (Deba 
ryomyces) Ms j3*7# h^Jt* ( Galactomvces) I, $-tf?^T ( Ogataea) Ms 
\f^rT (Pichia) Ms nKF/V7 (Rhodotoruia) Ms t a/i/^ (Sac 

charomycopsis) 1, 7 s J Jrig? * ( Sporidiobolus) Ms ^/jfo/^n-^-f-fe 

^ (Sporobolomyces) I, U ^ W^1r^ ( Sterigmatomyces) Ms h/l^ 

(Torulaspora) Ms a^^fny ( Trichosporon) Ms J r-?$tV'—*? (Y 
amadazyma) I, u^/^? ( Achromobacter) M N ir/l^n^E- ( Cellulo 

ffionas) Ms xtf^T ( Devosia ) Ms ^7 = T ( Haffaia) Ms v^^ir^T (Jen 
Sfinia) Ms fU^isx.? ( Klebsiella ) Ms ^nay*^ ( Micrococcus) Ms 
^a-T^^^ (Proteus) Ms aKn^^^ ( Rhodococcus ) Ms JLltt^J-T ( Ser 
ratia) M^Mt-3$fc£^&35 U itulBsS (2) 

^R51^^3l7n-t-5^^^r-r5#^^fflV\ milB^; (3) xm^thZmm 

2 2. Rmm.mzm7z^z>mt>&iii-z>mmMi)K • 

7^ (Brettanpmypes anomajus) N *c^r ^7* 4 ^ ■ % U}) ( Candida cantarell 
ii) s ^tVf^y • >^^— (Candida glaghfisa) > ^r-Y ^x-f ^ • ^'n^ 
^^sy-fey^ (Candida gropengiesseri) „ =3r^ ^r-f ^ • 7 ^ ^ — n yfy^ 
( Candida lactis-condensi) N ^r-V^V^ - J V ^ ( Candida magnoriae 
) > ^^l^f^y ■ ( Candida maltosa) , ^-T^x^^-^y^ (£ 

andida maris) s ^t^^ • ^E-^fV ( Candida mogul „ 4 ¥ ' t°~ 

( Candida pjni) „ f"7*-f ^ ■ A^=f— Jf- ( Candida rugosa) „ ^^f-f/ 
•y/k#^^7 (Candida sorbophila) % ^ir^xV^- hot^Jj^ ( Candida 
tropicalis) N ^rt^^-^ff (Candida yejsatilis) N ^ ]} ~7 b y 
Jj^-?jVs<#7, (Crvptococcns curvatus) > ^D/fny^ •rl'^ ( Cry 
ptococcus terreus) % tf-v^-fe;* • *s*U>>i/X ( Debarvomvces nepalensi 

s) s 5*'*JJ ^-l' ir* • n-^he^ ( Debarvomvces robertsiae) % 
-fir;* • (Galactomvcfts reessii) , $-ff?^T • 5:^ — ^ y^— . * 
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3* — # (Ogataea minuta yar minuta) N fcf^T • *tf>^ ( Pichia canadens 
is) ^ • V/Ufa^ ( Pichia silvicola ) % Ifdf-T • ^>n— -?f ( Pichia xyl 

osa) „ P K • Ttyv^J-TjJ ( Rhodotorula aurantiar.a ) % n K • 

■if;V=f-=.^ (Rhodotorula glutinis) N d K • ^7^=^ ( Rhodotorula gra 

5 mink) . n K • 7^ h— 9" ( Rhodotorula lactosa) N if y # o -v a XV 

^ • (Saccharomycopsis selenospora) % 7*U7^ttN7^ • 

^y=-f (Sporidiobolus johnsonii ) s ^ tK U 7*-f ^"^7 ^ • f;I^E= a 7 ( Spor 
idiobolus salmonicolor ) „ tf? n # p -fc • IJvWE-^ a =7 ( Sporobolomyces 
salmonicolor ) % ^ ]) Jf~? T>-^-f i?* '^07^7^ ( Sterigmatomvces halop 

10 hilus) % h^V^^"7 • 7^I/y ( Torulaspora delbrueckii) > MJa^^f 

a ^ ' T n y{ ( Trichosporon asteroides) N t^^v 5 — v • JX^fcf^jX ( 
Yamadazyma stipitis) T3^E-/K^ ^ — . ^i/n 3f ^^J* 7. X 

h JJ -74% I/* (Achromobacter xvlosoxidans subsp. denitrjficans) „ ir/P 
u*E-}~X • 5; ( Cellulomonas firm) N t/Vn^f^ • X ( Cellulo 

15 monas spj N -fe/Ha<=E-7\X • r>^ ( Cellulomonas uda) „ ftfi/T • U^^^tf 
(Devosia riboflavina ) x ^7^7 • TVW*^ ( Hafnia alvei) N v^^-t — T 
• ^-^;l^!J7 ( Jensenia canicruria) „ ^1/7*^x7 • 7*7^37 ( Klebsiell 
a planticola) N ^on^i/^ . /^r>^ ( Micrococcus luteus) „ 17:* 
■^73^^y7 (Proteus inconstans) N P j/*^ • x]J ^a^JJ ^ (Rh 

20 odococcus ervthropolis) N nK= 1 ^7J^.-^^^ > ( Rhodococcus equi) N a K=» 
-y%X • 7s tf <— X ( Rhodococcus sp.) „ .K.TJHr^^T • ■v/V-fe (S 
erratia marcescens) J: «9 »^$ttS|JS[^S3l50»**T?*>S»^:© 

fSHSjl 2 1 ^fam^Mat^o 

25 2 3. ^mm\zM.^^m^^^mmmK Escherichia coJi HB101(pN 
TCRG) (FERM BP-6898) % Escherichia coli HB 101 (pNTDRGl) (FERM BP-084 
58) „ Escherichia coH HB101(pNTRGGl) (FERM BP-7858) % Escherichia coli 
HB101(pNTSGGl) (FERM P-18449) „ Escherichia coli HB101(pTSBGl) (FERM 
BP-7119) % Xte Escherichia coU HB101(pNTRS) (FERM BP-08545) (Digm®) 
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2 4. iilt IT, ^ty^y ( Candida) Ms ^ a/^v/f^ 
(Cystofillobasidium) ^ N fc°^7 ( Pichia) JR> Kh/I/7 ( Rhodotorula ) Jg N 
5 ( Torulaspora ) Jg N ( Williopsis) Ms (Ya 

rrosda) I, 7^^7 ( Devosia ) Ms ^n^f!)')^ ( Microbacterium ) Jg N 
JU±$?*=iy*X ( Micrococcus ) JRJcJRi-SUfc^fcft* U i!ulB5£ (2) 

striae; (3) ^s^5R#fl:©sfr*a4^ss&^©*sBafi2 o^ia^ssijg 

10 $fe„ 



25. ftfjf2i£ (2) X*m&th&M^&<D&ju*/um&SM1RW^m7i>1rZ)ifeJj 

&ft-i-Z>Bmn&, ^yr^f^-^iJx (Candida magnoliae) N v-^ f> 
^ O^v'^xf i>A • tr^jjfy ^ ( Cvstofillohasidium bisporidii) % Xf^cT • 

15 t^/K— y ( Pichia bispola) „ nK^7'^f^ . Jf/V?-~X ( 

Rhodotorula glutinis van glutinis ) „ b/^^Xstfy • Ifu^— *J- ( Torulaspora glo 
bosa) „ <?-f y^-^v-^ ■ f-SOlO*;* . 3^ ( Williopsis saturnus y 

an mrakii) N y ^"^^ • iJ-^/K??;* . I^/W*;* ( Williopsis sat 

urnus yar saturnus) > ir* tf7 • y *K y # ( Yarrowia lipolytica) N f^iy 

20 7 • y ^7 7 If-t" ( Devosia riboflavina) „ ^ ^ u;<.?*r}) • ^^-^^ p-^ 
A (Microbacterium esteraromaticum) N JkXT- ^pn-y^^ . r> ^ (Mi 
crococcus luteus) <fc D 31^$tt5^#jS^^2gl?fe6^<D^ 

1^2 4 TO«©«i3S^fe 0 



25 2 6. S&fBiS (2) T?3E**t5^^ft:©^u$/PS ; SrSS^K:a5c't-SiB^ 
& 7 &"?Z>Wt&MtiK Escherichia coli HB101(pNTCRG) (FERM BP-6898) „ Esch 
erjchia £oJi HB101(pNTDRGl) (FERM BP-08458) „ JLfc Escherichia coli HB10 
l(pTSBGl) (FERM BP-7119) Oif^S: fcf±*©*8.3gJfe-T?fc Sii^cDfSISSg 2 
4 *fef± 2 5 ^IB«(D^itfe 0 
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2 7. 



■«5S (4) 




* ^C02R3 



) "T?*$*t33fe«H*2- (tKn^f;!/) —3- (3, 
2 8 . — jftS: ( 5 ) ; 



2 9. —tf*5£ (5) iC*3V>T, R 5 a s ^^£^fc5S*#©teli#2 8TO« 




3 0. — «5£ (5) K£^T. R 4 ri^5vl^ tVH, ^=Vl^ 

^a** xfe^i/^mx-hzm 3£<Dffimm 2 8 3= fete 2 9 to*^ 2 
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